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(54) MOVING IMAGE HIGH-SPEED GENERATION DEVICE 

(57)Abstract: 

PURPOSE: To principally feature the moving image high-speed generation 
device which can generate and display, high-definition images at high speed 
when an observer and a display body move relatively. 

CONSTITUTION: An image inputted from an image information input device 200 
is detected by an object detection part 210 and the speed of the object 221 in the 
image is detected by a speed detection part 231 . A view point position detecting 
device 240 detects the view point position of the observer and the relative speed 



is detected from a relative detection part 251 according to the detected speed 
and view point position. An area division part 261 divides the object into plural 
areas, varies the number of vertexes of the respective areas corresponding to 
the detected relative speed, and puts respective model images together, thereby 
displaying the composite image on a composite display device 281 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is dynamic-image high-speed generation equipment which generates 



a dynamic image when the body image displayed as the observer moves 
relatively. A speed detection means to detect the passing speed of said observer 
or said displayed body image, Dynamic-image high-speed generation equipment 
equipped with an image generation means to generate the model image to which 
the number of top-most vertices of said body image was changed according to 
the detection output of said speed detection means, and an image display means 
to display the image generated by said image generation means. 
[Claim 2] Said image generation means is dynamic-image high-speed generation 
equipment of claim 1 which divides into two or more fields the display body which 
moves relatively to said observer, and is characterized by changing the number 
of top-most vertices for said every field by making each field into a unit according 
to the detection output of said speed detection means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to dynamic-image high-speed 
generation equipment which is used for the field which generates a dynamic 
image like the man machine interface using the realistic sensations 
communication meeting where the image display according to an observation 
location is called for, and the computer graphics with which real time nature is 
demanded at a high speed, concerning dynamic-image high-speed generation 
equipment. 
[0002] 

[Description of the Prior Art] Drawing 8 is drawing showing the example which 
carried out polyhedron approximation of human being's face with a triangular 
patch. When computer graphics expresses human being's face 100 shown In a 



solid configuration body with a complicated curved surface, for example, drawing 
8 , (a), what is displayed by generally carrying out polyhedron approximation of 
the curved surface with the triangular patch 101 as shown in drawing 8 (b) is 
performed. Thus, when It approximates a solid configuration by polyhedron 
approximation, in order to display minutely, it is fine in approximation, namely, It 
necessary to make [ many ] the number of top-most vertices. However, since the 
processing time is decided by the number of top-most vertices when indicating by 
image generation with computer graphics, the processing time will become late if 
it is going to display an image with many top-most vertices. 
[0003] On the other hand, when moving the display image according to an 
observer's view, in order to raise the sense of togetherness of an operating 
space and real space, to display an image on real time is desired, and a high 
speed is required to indicate the image by generation. The number of top-most 
vertices is changed, as an approach of indicating the image by generation at a 
high speed, an observer's fixation point is detected, the model finely 
approximated near the fixation point is displayed, and the approach of displaying 
the model coarsely approximated in fields other than a fixation point etc. is 
proposed. Such an approach is indicated by the Institute of Electronics, 
Information and Communication Engineers collected works and the Heisei 3 
autumn national conference A-1 16. However, by the capacity of the present 
computer, the image which moves to real time is not fully reproduced. 
[0004] 

[Problem(s) to be Solved by the Invention] Processing speed became slow, in 
order for computer graphics to express a solid configuration body with high 
definition like ****, the model with many top-most vertices needed to be displayed, 
but it was difficult for the high speed to indicate the image by generation, and 
when a display body exercised relatively with an observer, there was a trouble 
that display delay arose. 

[0005] So, the main purpose of this invention is offering dynamic-image high- 
speed generation equipment which indicates a high speed and the high definition 



image by generation, when a display body exercises relatively with an observer. 
[0006] 

[Means for Solving the Problem] [ when the body image displayed as the 
observer moves Invention concerning claim 1 relatively ] A speed detection 
means to be dynamic-image high-speed generation equipment which generates 
a dynamic image, and to detect the passing speed of an observer or the 
displayed body Image, According to the detection output of a speed detection 
means, it has an image generation means to generate the model image to which 
the number of top-most vertices of a body image was changed, and an image 
display means to display the image generated by the image generation means, 
and is constituted. 

[0007] An image generation means divides into two or more fields the display 
body which moves relatively to an observer, and changes the number of top- 
most vertices for every field by making each field into a unit in invention 
concerning claim 2 according to the detection output of a speed detection means. 
[0008] 

[Function] The dynamic-image high-speed generation equipment concerning this 
invention detects the passing speed of an observer or the displayed body image, 
and generates and displays the model image to which the number of top-most 
vertices of a body image was changed according to that detection output. 
Generally, when an observation body exercises relatively, falling, so that motion 
velocity becomes large compared with the case where the stationary body is 
observed is known, and even if human being's discernment capacity displays a 
model with a coarse precision at the time of movement, it is not perceived by 
human being and indicates the image by generation at a high speed. 
[0009] 

[Example] Drawing 1 is the outline block diagram of one example of this invention, 
drawing 2 is drawing showing an example of the image generated by computer 
graphics, and drawing 3 is drawing showing the example which divided human 
being's face into two or more fields. 



[0010] First, with reference to drawing 1 , the information which the image 
information input unit 200 inputs the contents of the image and the information 
about a motion, and was inputted is given to the object detecting element 210. 
The object detecting element 210 performs an image processing to the inputted 
image, and detects the object to which the number of top-most vertices is 
changed. In this example, by the object detecting element 210, 221,222-22n of 
two or more objects shall be detected, and the number of top-most vertices shall 
be changed about 221 ,222~22n of these objects. The object said here is a body 
operated in the virtual space generated by for example, the person image or 
computer graphics, for example, is the person image 301,302 and the body 303 
operated of drawing 2 . 

[0011] About each objects 221, 222, and 22n, 231,232~23n of speed detectors 
shown in drawing 1 performs an image processing, and they detect the rate in an 
image beforehand. As the detection approach, the focus is beforehand defined, 
for example about the object, and a motion of the focus detects a rate. 
Furthermore, in order to detect an observer's view location, view location 
detection equipment 240 is formed. About location detection of an observer, 
although there are approaches, such as an approach (television technique, 
Vol.14, No.36, 19th page - the 24th page, 1990) by the three-dimensions 
magnetometric sensor (IEEE Trans. Aerosp & Electron Syst., Vol.AES-15, No.5, 
1979) and the image processing using the focus of a face, the approach is not 
limited here. 

[0012] 251,252-25n of relative-velocity detecting elements detects the relative 
velocity v of an object with an observer according to the rate of the object 
detected by 231,232~23n of speed detectors, respectively, and an observer's 
view location detected by view location detection equipment 240. 
[0013] Next, the field (block) division section 261 divides an object 221 into two 
or more fields (block). For example, human being's face 100 shown in drawing 3 
(a) is divided into two or more fields 401 as shown in drawing 3 . The face is 
divided into the perimeter of near a frame, a cheek, and an eye, a nose, and 



( 



opening etc. in the example shown in drawing 3 (b). A frame and a cheek are the 
parts which can be approximated at the flat surface at which curvature Is 
comparatively small and big, and an eye, a nose, opening, etc. are a form and 
the complicated part of a motion. Here, although the example which performed 
processing divided Into a field after detecting relative velocity is shown, field 
division may be perfonned when an object is decided as pretreatment. 
[0014] In the divided rate v which was detected by the relative-velocity detecting 
element 251 for every block, the number of top-most vertices is changed in the 
271,272~27m of the number change sections of top-most vertices, the 271,272- 
27m of namely, the number change sections of top-most vertices ~ a rate ~ I 
steps (I is the natural number) ~ dividing ~ the time of a rate v= 0, and a rate v ~ 
time it is small ~ several top-most vertices, so that N Is made [ many ] and a rate 
V becomes large ~ several top-most vertices - N is reduced (NO >=N1 >= ~ 
>=Nn). In order to become possible to display on a high speed by reducing the 
number of top-most vertices and to be accompanied by motion, the difference of 
precision is not perceived for an observer. In addition, although the rate was 
used here, you may make It use acceleration. 

[0015] Thus, each model image from which the number of top-most vertices 
changed in the 271,272~27m of each number change section of top-most 
vertices is compounded with the synthetic display 281, and an object is displayed. 
Then, the processing which changes the number of top-most vertices is repeated 
using the value of the newly detected relative velocity v. 
[0016] Drawing 4 is drawing for explaining the rate detected by the relative- 
velocity detecting element 251 shown In drawing 1 . When the relative velocity v 
of an observer 500 and an object 501 is detected in drawing 4 (a), As shown in 
the approach of expressing by the three-dimensions rectangular coordinate 
system about a rate, the approach of expressing with the ratio of the distance d 
of an observer 500 and an object 501 , and a rate x, y and z component, and 
drawing 4 (b) It is perpendicular direction thetaV and horizontal direction thetaH 
by vision with an observer 500. It adds to angular velocity and they are the 



distance d of an observer 500 and an object 501 , and the component vZ of the 
depth direction of a rate about the depth direction. There is the approach of 
expressing by the ratio. Furthermore, as shown in drawing 4 (c), about rotation, 
two or more focus on an object 501 is decided, and there is a method of asking 
for the angular velocity omega of rotation around a core by motion of the focus 
etc. 

[0017] Drawing 5 is drawing for explaining how the field division section 261 
shown in drawing 1 divides an object into two or more fields. The example shown 
in this drawing 5 expresses the field divided using the technique of a contour line 
in the object 601. in an object 602, as the field where the curvature of a contour 
line is small, and the field whose spacing of a contour line is about 1 law are 
treated as the same flat surface and shown in drawing 5 (a), fields 61 1 and 612 
and fields 615-618 are divided as a field of the same flat surface among objects 
601, respectively. Although the field split plot experiment which used the 
technique of a contour line was explained, you may make it use the other 
approaches here. 

[0018] Drawing 6 and drawing 7 are drawings for explaining how to change the 
number of top-most vertices of each divided field. 

[0019] The other approaches may be used although there is a method 71 1 ,712 of 
dividing a field into nxm as are shown in drawing 6 as an approach of changing 
the number of top-most vertices and it is shown in the approach of each field of 
changing the number of top-most vertices as relative velocity v is mostly shown 
in a radial 701-703 from the top-most vertices of a center of gravity or a field 
which exist at the core mostly, and drawing 7 , changing the number of partitions, 
and changing the number of top-most vertices etc. 
[0020] 

[Effect of the Invention] As mentioned above, according to this invention, in the 
image generation by computer graphics, a high definition image can be displayed 
at high speed by detecting the relative passing speed of an observer and a 
display image, and displaying the image of the number of top-most vertices 



according to the movement toward that migration. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of one example of this invention. 
[Drawing 2] It is drawing showing an example of the image generated by 
computer graphics. 

[Drawing 31 It is drawing showing the example which divided human being's face 
into two or more fields. 

[Drawing 4] It is drawing for explaining the rate detected. 

[Drawing 5] It is drawing for explaining how to divide an object into two or more 
fields. 

[Drawing 6] It is drawing for explaining how to change the number of top-most 
vertices from the top-most vertices of a field which exist at the core mostly to a 
radial. 

[Drawing 7] It is drawing for explaining how to divide a field into nxm and to 
change the number of top-most vertices. 

[Drawing 8] It is drawing showing the example which carried out polyhedron 
approximation of human being's face with a triangular patch by the conventional 
approach. 

[Description of Notations] 

200 Image Information Input Unit 

210 Object Detecting Element 

221,222-22n Object 

231 ,232~23n Speed detector 

240 View Location Detection Equipment 

251,252-25n Relative-velocity detecting element 



261 Field Division Section 

271 ,272-27m The number change section of top-most vertices 
281 Synthetic Display 
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